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ABSTRACT

Presented is a method to estimate system parameters of a system with polynomial non-linearities

from the measured higher order frequency response functions. Higher order FRFs can be measured on

some restricted regions by sinusoidally exciting a non-linear system with various input amplitudes and

measuring the response component at the excitation frequency. These higher order FRFs can be

expressed in terms of system parameters, and the system parameters can be estimated from the

measured FRFs. Since the expressions for higher order FRFs are complicated, system parameters can

be estimated from them using an optimization technique. The present method has been applied to a

simulated single degree of freedom system with non-linear stiffness and damping, and has estimated

accurate system parameters.
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Fig. 2 H:(w, w, —w) of the non-linear system.

Table 1 Estimated parameters of the non-linear stiffness and damping system using two different sets of excitation

amplitudes.
Pparameter Exact Estimated value using Estimated value using
value X=0.3, 0.6, 0.9 X=0.1, 0.2, 0.3
m 1.0 0.99999 0.99999
c1 20.0 20.036 20.000
ke 1.0E4 0.99958E4 '0.99999E4
2 100.0 139.78 " 100.03
cs 1.0E4 0.98664E4 v 0.99993E4
ke 1.0E7 1.0003E7 1.0000E7
ks 5.0E9 5.0952E9 5.0009E9
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Table 2 Estimated parameters of the non-linear stiffness system and relative magnitudes of the terms including those

parameters.
Parameter Exact value Estimated value M?ximu'm value of the term
including the parameter
m 1.0 1.0000 3.0
a 20.0 19.995 0.6
Fr 1.0E4 1.0000E4 3.0
c2 0 —4.5808 0.4123E-2
cs 0 6.4574 0.1743E-3
ter 1.0E7 1.0002E7 0.9002
ks 5.0E9 4.9877E9 0.1347
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